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(54) MOTOR AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the cost of a 
motor and its control, and to simplify its control circuit. 
SOLUTION: In a rotor 23 inside the stator of the motor, 
four permanent magnets 22 are arranged in its 
circumferential direction, and these permanent magnets 22 
are arranged with equal intervals to form the same poles. 
As for the stator, a first electromagnet 26 and a second 
electromagnet 30 are arranged at positions opposite to each 
other to make magnetic polalities which they generate the 
same, and a ferromagnetic substance is arranged as a first 
or second auxiliary member 27, 31 on one adjoining side 
of each electromagnet 26, 30. The electromagnets 26, 30 
are opposed to the permanent magnets 22 with air gaps 
inbetween respectively, and the length of the external 
peripheral side arc of each permanent magnet 22 is the 
same as the length of an internal peripheral side arc by the 
first electromagnet 26 and the first member 27, and the 
length of an internal peripheral side arc by the second 
electromagnet 30 and the second member 31. The position 
of the rotor 23 is detected by a first position detector 33 and 
current is caused to flow in the electromagnets 26, 30 by turning a switching element 32a on only 
during a specified rotation angle. Repulsion is caused between the electromagnets 26, 30 and the 
permanent magnets 22, and torque in one direction is generated intermittently. 
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Ok»l*JJ:t^2<OfflffiiaSff2 7. 3 1 t^lBIlCfcS 

[002 9] ^<7)i§:, fflm3 50)-?<1?BZiy\ia. 

-935 *ammmwxmmm*£Xr>xx<t * 
i-y^m 32a m&ffl* yumihxm2co 
mm2 6 , 3 otcjjf^wA^ffi^epwsi , 
titximmxiM* , mtk=F2 3mmmmi%? 

A«KWte*«>T*J<i:J:v>. 

[0030] u*»s«, ffi 1 ofts^a]^ 3 3 iz x o x 
&xm2 2 mk&atih t , x 4 32a 

*aJ-yfcLT»l«J:tflB20«affi2 6. 30(CDC 
fffiSrW* S ft{c^20{4ffi#!*#|3 4 JcJ:->T* 
AE8l52 2^ffl^ni> , M »/1~>?"m?3 2 a * 

6, 3 0fc*A"W'^«£E*»9aB3^ hW» 
* . 9 . Hftf - 2 3 fcJdtR«A fc J: & pg«^^%£. 

mm-2 3-hmm-i. 

[003 1 ] «6V>T, 015^2 3 <0*ABffi 2 2*»»1 
Wi5iB«W»3 3fcJ:-3T8iffiS<t4f:. X4v + >7 
m 3 2 a ffc § fl, 1 *J J: »t» 2 »IK 

2 6,30 y-TO 1 4 0 , 2 2 *f» 

2^fia^#S3 4^ c toT^ l , il$nSi, X-f.y^-y 
9Wf-3 2 a^7t$it, ^ilW7ttt^ 
6. <T«J;3tLr, X-f7fy/ff'3 2a«?|-y > 
* 7 0 jM § n I) z t iz J: 0 , IflJte^ 2 3 tttBW3« 

[0032] ttz, ##tfmtz. ®&=F2 3mmt 
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v>& £ £ & , **if i £-*£ h £4;if£ 
fc, EIIrF2 3tt|!!MBU ^o, -J63t0t4T±#t* 

[0033] £CDJ; 5 €S«WifiiJffl)^glt LTfct 
1 o^-f 7f-V^^3 2 artfWTJ: < , o* 0 , $ 

x Mjtfjlggv* « , § fete , •e-otm^ St LT v 4 
? p3vta-;*iB^f!:{,, jWifcr*^w«i r c 

[ 0 0 3 4 3 £ £ ±ieHijffiOifiijfP^fc LT 
W» H3e ; ?«>*l*»J:l«B2^tt«5i2 6 1 3 

liiJ:V»2«o*fflHS2 6 I 3 0fc»i*JJ:tf»2tf>*ill 
JWSW2 7. 3 l fc^rate^St^tes JJrSeiBlC«** 

[00 35] ifctfix* ®m-23<omt:mi. 

2 2«0^6**Wl*JJ:U ; »2<0l8fflF52 6, 3 0fc»l 

' *j J:t/Jff2«o«BWW2 7, 3 i tvmb%h9A $y 
KEMsattKtejffi t LJtBfjg»*n(Kftt, m i *j 

J:l«B2««aW2 6. 3 0te3HS£fHJ:3teLT& 

[ 0 0 3 6 1 H2te, *»i!H<0fl!l«*tt!W&^U s 1® 
tt^^^oim^^iMfmt; BMW* fcMxo 
&*>\ Hfs HI fcRH»#fctt 

t/ssue^rtoBte, mmm^v?)- 2 otsmitz 

r?r 2 l teNffi^AE^4 0 £ s»MK4 1 £ 
fcSEEfcBKU #>o s *ft6££iftffl:ft4K3HGni 
te4MMtfc|lie*4 2*lEiCL-CV*ft. 
[00 37] ±ffiWftei#--?*>iaS ; fHt, nHIKM 

fcTOte, RMS (WiftfN«) t%Z>Ml&£V : %2 

ifcJ;tA'm2.co»S4 3 > 4 4<0P»-^rte»fltJJ: 

wb2<ohmmw4 5. 4 6&gaa-ri.tttte, $1 

*JJ:V»20«aW4 3. 4 4fc^UTJiWC«fft« 
J;3te,'|3Ml (0iJi.H'sff) fcfc*83t$J:tf»4*) 
mm4 7, 4 8**Wll/CB«U *»o, *3t»itX 
7 , 4 8te»flfUr#3*Jj:t/W4 fOffl 
W«4 9, 5 0*E«l/O>*. 
[00 38] »l&vVL*4<J5«arS4 3, 4 
4,4 7, 4 8ttW*ttfi1«*ltJJ:V*2«TOS2 
6 , 3 0 £ n t»« s flBBTC* & tett , *tf*«H £ 



ISUitftf»2*Mtaffi4 3, 4 40 
[ 0 0 3 9 ] # 1 &^U$4^»W4 5 , 4 

6,49, so fcmuMMnjR i a t tm 2 mmm 
27, 3 0 1 n^m-mmm-fow*. z^z.m 

l&V>Uf54WtG&54 3, 44, 4 7, 4 8tJj:t/SP 
l^L*4<0fflBWPf4 5, 4 6, 4 9, 5 0£&A 
EBP54 0 , 4 1 £ oW^teot vc , MXttMoft l is 
J:t^2^«fflHS2 6 !:MK2 2 fcWBWfcBtT 

[00403 £<^ffiO^WOttSM8tei * £ , flfrutt 

mtmmz. ®i%^im4cowmG4 3, 4 4, 4 

7, 4 8teAV^®JE2rM-rW^ OK^4 2itm 

mmzmmtz. *i*jj:v»2o««54 

■ 4 <OWffifi4 7 , 4 8WMlE«M^-f $ 
[0041 3 mco 7 %m^40tmitiJ: 

X/m2<nWm4 3, 4 4fc<0lStettRHyj*i4ts s 
fiW*AK54 1 £»3fo , J;yB4^m^4 7,48 
t«OBItefcK»*j5*!tt6. jffites NfflO*AW54 0 
t 3 ft «k IA"I^4 «micK54 7 , 4 8 1 PtSJte 

4 1 > smm^m 4 1 1 w i * i t^»2 ««fiBffi4 

3, 4 4tor H c )te^iS?W^tl). 
[004 23 Lfc*»o T , «r «offii«oSQfiWte J: * £ , ft 
0 t*Sft*ffiJSi:*0, hT»7*fctt«r* • 
two. KfjWMJt9<»**v^/^jWfe*i. *'JpSL 

v \fm#ii^x b%mx%z - 1 te* & . £o jt a t. 

H^fcLTW2^«l*J:t^2<MfiKB4 3. 4 
4t^3<7>m«4 7, 4 8^fl!V>. EJ>E-7-£ LT(i^ 

t?h 2 ote4-5<7) ? i<ATO4 o.4i tmetwarj: 

V»<T *» fe , ttXMffl * 0 ax h iSte^ I. £ <dtv ^-3 <0 

[00433 JJBaHN^)tWf^Mlffi«n6WfP« 
StLT«> 1i^M£|aj^te, BffifiWyilcWJKl-*: 
( D C ME } ^ffS 1 a k m 2 VW&G 4 

3, 4 4fcBap^"4fc»fe, ^-^ v-i^y^5 \<rm\ 

cr>X4 y?yy#?5 1 a£ s J?f€II«S«teW«L^f 
;W®E (DClffi) *»3*Jj:i«)I4««Sa?B4 7 I 

4 8 tefflfcrt-4 fctftfw v f - y mi 5 1 <Z>JS 2 COX A 

S:fWffllt6JtAtelI«lE^4 2<0(2aE&«!ffiT*»l*J: 
t^S2 0fi3:jatttfHj}5 2 . 5 3 £ , |?2«X^ yf-^ 
1 c t«lW6fci6(C|!!WS^4 2<0ffljBfr«|{l{t 
l»ffi3iiJ:yB3«fiBMI, 1 5 4, 5 5£, .T^fefi 

y^*-T5 la, 51c &^y,TjiJ{JP1-&0rj« 5 6 £ & . 

[0 04 4 J**}. DClffit fflTSIifiMfcRt-f-ST 
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*"W^5 la, 51c OftfC, ^-f *~ ¥ 5 1 b, 51 

-f 5 1 a. 5 1 cfcHWfcUteSWfffiV* 

rtJ:v\ 

[ 0 0 4 5 3 $ 4, fc, ffiJfflfS 5 6 «E33 fc^ Lfcg»ffl» 
54 0 oafi+**«*fifsh,tt 1 1$ J: 

3 , 4 a tmi towmtommm* 5.46 oubk 
h o , s ffio*A«s4 1 3 a 

ct IMA COWS 47, 48tm3*>J: OfflMfg 
#4 9, 5 0fc«=&l>k<0fct&. 
[ 0 0 4 6 ] =5r*5 . @CiF4 2 tf5ffj£«ffl*«BI 2 fcjjcf 

^4 0jWB3»J:W»4O«WEi4 7. 4 8fl|te, Sff 
«M154 1 #JB 1 J: » 2 CD-Jk&MKA 3,44 

{00473 ±IB!H!|g^4 2 Offig |C*J i vt . Wm 5 
6 ^ 9 D 3 y ta- 9 5 6 a 1 2 

A0>>mti&GA3, A A, 4 7, 4 8 (C/W*«E*ffl» 
*l*JJ:t«»2«TOl^4 3 1 44^'N 
ffifcfc"?, »3*Jj:tfW4*>«}«H4 7. 4 8-^Sffii: 
&*fctf>fc. RJfc&fcJ: OHIiffirf 4 2{iKl^lM{CHl 

[ 0 0 4 8 3 ISSmm-A 2^E1«(C J: *AfiK4 

0,41 **<-fi-wiJB i &n imA <omtmam 5 2 , 

53, 54, 5 5 TflHH3*U -Ot^mmrf-A 2<DW. 

tmnztib. z<ot$> mi(ois.wmm5 2mm 

O*A®tf4 0£«MtiW:fcSfcfct, Sim^f^ 
1 a^yu»liiJ;^2(7)tW4 3, 

4 4 ^am u , m 2 <ws&i 5 3 & n wak 

4 0*fcffii*fc^l8J:l/»2<^B(H4 3, 4 4 
[0049]*ft,»3 0>fflfflfttt!«S} 5 4 **S«0>*A 

©54 1 s^aus* s (cut. m2cox4 vi-v/m 

5 1cHyUf3iiJ;t>l4^tM4 7, 4 8fc 
MMU W4cr>{mtkiii%i5 5tfS®CD-JkXffifiA 1 fc 
ttat&fctt, #3#JWfiS4<S0raK4 7, 4 8tf0l 
fltiffitf*. 0*0, A°;^HiE^^l^j:l/'^2<7) 
tB54 7, 4 8fcHpJnt&. iOidfc, 
®4<?>ttiaPF4 3, 44, 4 7, 4 8fc^XfKE(D 

c u± ) & emu L . m^mzmm &ft$ zt t j: "? , $ 

lfc^L»40>*8P54 3. 44, 47,.4 8k*Affi 



[ o o 5 o 3 » i offisHfrais 5 2 **sa©*A 
#n*5*a«E4 o tttffltJt*^, jL*fcH«fc* 

l*ViU*40«ap54 3 1 44, 4 7, 4 8SrfgP#W 
te3WW-*t s fslK^4 2iW8<o*iaj (n«H-#rtl) fcHI 
KttTOtt t> . * £ T\ « 1 <0ffl{f<ftffl» 5 2 *» 
S«0*AStEr4 1 * W,lfc%>&. tiXVmcnim 

mm a tfN9MkfiMG4 o mta itimwi* 

^i^E!lg^4 2cv®mm%m%l. teHjLVmfrh 

mmmmm lt^ i a xim 2 commas 4 3 , a a t 

*3*AW|S40«a54 7, 4 8 6IW*y, 51^^ 

[00 51 3 ^2^ffifi^tiJ^5 5*»S««*A 
BBPET4 1 fo'J:y'm4«faffim , S5 5 

«W!UT»1*J:WI»2<?«WH4 3, 4 4im3fcJ; 
WW40TOP54 7, 4 8tf0Jim*^jh-f^. o^; 
0. ;WxCE£^l#ViLi£4c9M54 3, 44, 
4 7, 48fc9a«rt-6tJ:^. £iltj;0s NSi<o»l 
feJ:yB2«€TO4 3, 4 4 umWAWfcA 0 . 

SfiB«»3*Jj:WB4^«aPff47, 48tSffi 
«MK4 l t*W»*«lcR«l^ 'omMzX 

[ o o 5 2 3 wmmt miz , 0^4 2 00 

««SrMS^^y^l 0T«tflU DC^E&nJg? 

«F4 2*iJKtoDS«UT|lM6«ItoMJ^o-CV\&£i:*» 

[ 0 0 5 3 } JSrfc, ®K^4 2<0ffjhtt«* f H2fc^Vt 

it54 0*«»3*J:WP4O«aP54 7 I 4 8iJfc. S 
m<?>ikmMA l #W 1 u j: WW 2 «>*A8jp5 4 3,4 

4 HBcfticfc i*>&^ s 111^4 2<ommm 

[ 00 54 3 dc^J: 5 te, 'BWIWiW^Kt LTfi. 
20W^ ?f>/|f5 la, 51c >tfWTJ: < , o 
* 0. «*{BJ^6lHtJ:t«LTtfibMl8-c«trCi*> 
6 . MW«9 jfffJRft * 0 h z t -/fix- & & tf*» o < , |ij 
»-^Boffi a x h-fc HfJt -Sit 6 . $ t> te s 
%mmm>kh IX v •< ^ n a y tf a'-# 5 6 a £JfjV ^ 

[ 0 0 5 5 3 h £*T. ±M t^lfjWiJfWfSt L 
rti, ^^0. 6ge^<o»l!flrv>U»4«o««FB4 3. 

44, 4 7, 4 8*)W»M5flra«^rJSfcLTtt, NffW 
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maws 4 o comm^bm 1 a 2 &)mm4 

3, 4 4k»H3^tfSH2<omtbmt4 5. 46 torn 

mi#£v : m2cowm4 3, 44izmmi, ttcsm 

cr»1<.&ffi54 1 3 ft 1- »4 ^tE1^4 

7, 4 8tm3fo > J:ym40»gf!^4 9 t 5 0 fc Wlffl 

fc* 5 b £ te, »r^H]!|Eft * £ v vm&MiSli* *<n 

miti*tffi2toWffiE47, 4 8fciMW-*J:*fcL 
[00 56] .haSLsfeJ: 3 fc, HBE? 4 20 

mmmzx o , N«*>*Aam4 o^i^/m 1 & 

J:l«H2««K54 3 1 4 4i^lfcJ;y : m2c7)fliMi 

84 5, 4 6fctoi8lfcfc**4 5>'^$*aj**. * 
fc, sakO*A«Fff4 l<0«*»l»*W»3iiJ:Wai4o 

OTJ4 7, 4 8 4:fl53feJ:t^4<OfflB*am4 9. 5 

m<mit£h9A $.vy*%mh> tlx. *nt, 
ujfr^mw, ^■o®iftj:v ; '^2cD^M4 3, 

4 4teSWt*ffV\ *^83J3j:tf#4<sWK8fc54 7. 

■ 4 8teWteff£tfJ:vt. 
too 5 7] $n&, iaL-fe^Mfc'Jc^fto^a^fc 
fc^T , X4 -y^y^m3 2 a fc*l 4JJ;VB2<7)X 
■f 'y * J^*? 5 1a, 5 1 c t LTWU /ty sK- 5 h 
7^"X^ > IGBT, MOS-FETWM^ 
fcJHV*4fcJ:n. S^K, »l<ofi«B»Hl»3 2, 52 
&Jct/3&2^ffif$(»3, 5 3, »3tJj:tflB4<0 
ffi»!ttffl«}5 4, 5 5iLTkt Jh-ZWIH^fc, # 

rh-fey-f (7* (7*hh5y^x*ki^ 
^^-KfcO*Ili^t)^7tMy??7^) . is 

ZMzttz, ±KHBe j ?ftKlflW-&««P50jWdt 2 n(I 
( n ; jEOMB!) ?**ltfJ: < N ±120^ £«t & 

[0058] 

rtW^HME^fi. 2 n (E ( n ; jEOMHR) flfcfcAttGfc 

rmiznmi, z<vm%.m, mucommmmm 
mmmmmt^ 1 1 uz , ^ fe*ap&o««-* 

te*nWl^OStatt**1il»iSWk LTIE5L, ^ 

*AS85«wfflw^Raft4: , mmmsbwimb 
fc J: «. m\mwm tmitLx^h^b^h.m 



W-y^W&«£:^&< LT< 3X l-^ffiT^HO. 
a. 

[0059] *«nj<iO«!l»«fi s iJEHg^tfJTOWfc 
-*t (JBl*»J:W»2<0Wm> fcU £*>»l*»J:tf 

m20%msmmmmb u nmm-co-MA 
mm^xn-mbbxmmmmi. mi&xvm 

xif®2<7)mmGbm mwm2 <owwmb com 
[00603 *mttowm0W<mmts ±ffii« 

ffl^ttl^ tbiz txm l *J J:lfl» 2^S»i«itM 
^^iWfckAJFE<o»Brti/&fc» 1 coTO^t m 1 

«an»sp«oiig*j j; t«s 2 1 * 2 <o?iti«*a5#« 
r«ii i,- x-r vh>^mm%®myb izm 1 & 

Wfl*8H=J:*lia«^<0ffi«»fflfeJ: Ox-^ 

tomwobbkiz, zwffl$m$&x$:Mk r )mix 
mitswm vim b fcrnzb ormz , * 

l r v \i z b & N ±e«HR t h a 

■MTKK , X4 yf-y^3RW)jRtfilMW)6IB*»^ 

<skh<i« l 1 1 «-c«4*^* i fc *^ , mmm?) 

liC-ax h-ft . n yA7 hft#H* i fc , Bffitf, 
[006 1] W^olliflSti, ±ias>-g-7-o«^& 

2*f (D?lft £ ty ; B2 0ttM. ^3fcJ;y'^4^l|!S 
W £U u«*l*J:t«B2<0«saE^4«!#*RI 
ffi U (WiBTNttt L) . »3*J:lfl»4««at5<0 

*AK : i5Sr4lI&S^P3^|fi]Ki2St§i:it, i^i 

a? i ft Jct/m 2 <o«K5«r * n«ixr^ 7 t 
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(omt Lxmztfrb, immmbrnm^m 

h OUST* i t^flP«llBIMt3Wi & . 

[0062] *»^«lBS(l«^fliiJflll*&»±, ±3E«1WS 

fcw geawffs- iw^wfc sap* & ^ y 
¥&&sxmM -yi~yy*mfflwt&mwmb* 

*i-F*ifff l *j «t ^ffi 2 £ « 1 J; MS 2 vtim 
Etf>»ffi4"&i: m 1 *}J:W^2<7)»5i 

m~3 & ktM4 coimfimwmmnz ft & 
twist. K8a*&w*Rf0»s:ito*£, nwrwt— 

tf> h ^ £ &± U'C V M> £ b * , _tSB«SH» t PI 

6 fl«*^^Rcmtt t ^ 2mrm ■<•>• «i& £ t & 

fc*«TS> Witt, SBWUP^SfcLrov-f^oay 



[01 3 *?6^-g»WEfla£*U «9»«fcJt&f-e- 

mm, 

CEB3 ] »tii«f|«l<o»7'n^i 
0, 

9, 3 5, 5 6 flilJffliS 

9a, 35a, 56a V^^onyhV-^ 

1 o xxma^y^ 

2 0 yi-7h 
2 1 37 

2 2,40 &AJft5(Nff} 

2 3, 4 2 Hfi? 

2 4, 2 8 

2 5, 2 9 JSM 

2 6, 4 3 tRimWB 

3 0, 4 4 »2<^B»^ 

27,45 ffi i mim>m mmm 

3 1,46 ^2W»« (MSttflc) 
3 2, 5 1 Xjy^y-f® 

32a x 4" ^ y/m- (bjyisxfm) 

3 3, 5 2 

3 4 53 mm.w.mu 

4 1 *AK5(S«5) 

47 ®3<Dmm^ 

4 8 

49 M3mmm wmm 
so »4<o«i»sw (ftsatttfr) 

5 4 m3cO(2S^tHSs 
5 5 
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[Hi ] 

3 3*1 OfflBfttfiSg 




01ft* 
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n^nmmmmm^mimm r« bb2o bb23 cco3 ddoi eeo3 
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